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EnVisS (Entire Visible Sky) is an all-sky camera

specifically designed to fly on the space mission Comet
Interceptor. This mission has been selected in June et
2019 as the first European Space Agency (ESA) Fast e

mission, a modest size mission with fast

implementation.
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This work will describe the F-Theta telecentric lens ‘
designed for the EnVisS camera (bottom panels). ACQ“n” = ACQ1

It also briefly describes the image acquisition

operational mode procedure (right panel).

How EnVisS create a full immersive image of the comet tail from inside: Each single
image is composed by a strip of few degrees times 180°. A continuous series of strips

are collected while the probe is moving and spinning. Stitching of such stripes permit
the reconstruction of a full immersive image of the tail as view from its interior.

y CONCLUSIONS
/ ‘ L=110mm IMA 0,00 mm IMA 1.31 mm
f' RMS 1.17 um RMS 1.47 um
c This work describes the EnVisS fisheye lens in
El
Q L 0BJ 45° ' terms of:
IMA 261 mm
RMS 2.28 um
é 1. Optical Quality.
. 5 2. Sky mapping projection function
W 55mm WA 522mm ¥ mapping proj
RMS 267 um RMS 316 um 3. F-Theta distortion.
‘v ’? 4. Deviation from telecentric condition.
These parameters are all necessary for a correct
w ) 0 processing of  full immersive image
e Tanz reconstruction of the comet tail from inside,
2 ; 8 —sttom which is the goal of the Comet Interceptor
= =EQUIDETANT H B8 rm
— EQUEDLIDANGLE 83 - —770mm EnVisS camera.
= aRTHOSRERHIE i gz
T e
S
¢ REFERENCES
& Sl
5 . Brydon, G., Jones, G. H., "Comet Interceptor's EnVis!
N g 1. Brydon, G., Jones, G. H., "Comet | 's EnVisS
o0 —-.._,_‘q;_: Camera: Multispectral and Polarimetric Full-sky Imager for
— a Comet Flyby", EPSC-DPS Meeting, Vol. 13, EPCS-DPS2019-
“» a1 1691-1 (2019).
_ 2. Snodgras, C., Jones, G. H., "The European Space Agency’s
ap = i 02 Comet Interceptor lies in wait", Nature Communications
0w @ W @ W W W o\ W [] W WA 0 ] n an 80 10, #5418 (2019).
i Field of view (") 3. Da Deppo, V., Pernechele, C., Jonesc, G.H., Brydonc, G.,
Zuppella, P., Chioetto, P., Nordera, S., Slemer, A,
EnVisS fisheye is composed by 11 lenses where the front two are made in rad-hard glasses Crescenzio, G, Piersanti, ., Spano, P., Bucciol, G.,

(top-left). Spot size shows as the optical quality is diffraction limited on the axis and pixel Consolaro, L, Lara, L, Slavinskisi, A., “The optical head of
the Enviss camera for the comet interceptor ESA mission:

limited at the extreme fields (top right). The sky is mapped with an equidistant projection phase 0 study”, Proc. SPIE 1144379, (2020).

function, which means that each pixel maps the same angular portion of the sky (red line 4. Pernechele, C., Consolaro, L., Jones, G. H., Brydon, G., Da
in the bottom left panel, other types of fisheye projection functions are shown for Deppo, V., “Telecentric F-theta fisheye lens for space
comparison). Deviation from equidistant projection is very low: below 0.5 % on the whole applications”, OSA Continuum, in press, (2021).

field (bottom right), i.e. the fisheye works in F-Theta condition. Deviation from telecentric - Pernechele, C., Da Deppo, V., Brydon, G., Jones, G. H., Lara,

condition is 4° maximum for the chief ray at the marginal field. L, Michaelis, H., “Comet Interceptor’s EnV1sS camera sky
mapping function”, SPIE proc, vol. 11203, doi:

10.1117/12.2539239, (2020).

w

s @)

Italiana

CHRIFN

&_, ¢ Claudio Pernechele
,’ A? icso zoz0 0% &, INAF Padova
m @ @ m INTERNATIONAL CONFERENCE Vicolo dell’Osservatorio, 5
| DERE Aato Univrsity SR Laan DETICE 35122 Padova - Italy
e-mail: claudio.pernechele@inaf.it [#p




